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Abstract:  Itemized energy consumption information helps ratepayers mitigate inefficient activities and appliances to 
reduce costs.  We have developed and tested a data processing devices, the Utility Accountant (UA), that processes 
aggregate power data into a summary of appliance operating times and costs.  Initial results show the UA can isolate the 
major appliances in residences with +/-10% accuracy and attribute ~70% of the power used in a home.  The UNR/DRI 
TTO has filed for a patent on this technology.  The inventors have founded a Nevada company, IBUCS LLC, to 
commercialize the system for use in businesses and residential buildings (<10,000 sf).  Although few studies have been 
conducted on user response to disaggregated energy data, estimates of energy savings are ~20%.  Installed UA costs of 
$500 per building pose an economic challenge for the residential markets with average monthly bills of $150, but are 
currently viable for commercial applications with bills > $1000/mo.  As utilities move to time of use energy pricing, the 
granular energy data will help ratepayers strategically move loads away from peak periods. 
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Findings: 
Always-on appliances accounted for 19% to 34% of energy bills  
Refrigerator costs ranged from $50 - $153 for similarly sized units 
Variable load appliances such as a clothes washer can be reliably handled 
Plasma TVs’ energy use are tied to image brightness and require 
advanced algorithms to isolate 
 
3 Home Trial House 1 House 2 House 3 
Zip 89512 89509 89511 
Stories 2 1 1 
Square Footage 2843 2447 2818 
Year built 1997 1977 1992 
Bedrooms/Bathrooms 4/3 4/2 3/2.5 
Occupants (Adults/Children) 1/0 2/2 2/0 
Number of Main Legs/Circuits 2/24 2/25 2/28 
 
2009-09-06 18:29 to 
2009-09-14 10:34 * 
2008-09-15 19:08 to 
2008-10-24 08:36 2009-11-25 14:17 to 
2009-12-03 08:00 
(7.7 days) 
Dates Sampled (7.7 days) (38.5 days)** 
 
2009-10-28 01:00 to 
2009-11-06 06:00 
2009-09-16 19:00 to 
2009-09-24 07:00 
 (9.2 days) (7.5 days)  
Number of appliances 
cataloged/tested 
148/107 111/104 78/60 
 
Time of Single Appliance Tests 
2009-08-30 12:52 to 
2009-08-30 14:02 
2009-09-28 15:15 to 
2009-09-28 17:43 
2009-12-03 14:25 to 
2009-12-03 15:56 
2009-08-30 22:50 to 
2009-08-31 00:55 
2009-09-28 18:35 to 
2009-09-28 19:04 
 
*Channel for Leg 2 main was invalid due to disconnected sensor 
**Data collected for two legs only as part of 2008 CEC project 
 
House #2 Energy Usage Breakdown (~$1720/yr)
(Based on on week in September, 2009)
Hot Tub Heater
Hot Tub Blower
Refrigerator
Defroster
Furnace Fan
Attic Fan
Crawl Space Fan
Instant Hot Water
Coffee Maker
Large Stove Burner
Small Stove Burner
Oven
Convection/Microwave
Baseline
Not Isolated Yet
House #3 Energy Usage Breakdown (~$710/year)
(Based on one week in November, 2009)
Main Furnace Fan
Main Furnace Electronics
Main Furnace Igniter
Garage Furnace Fan
Garage Furnace Electronics
Garage Furnace Igniter
Refrigerator
Defroster
TV
Dishwasher
Oven Broiler
Oven Baker
Garage CF lights
Iron
Baseline
Not Isolated Yet
House 2 Start End 4.9 Days
Leg/240V Appliance Name
Power 
(W)
Events
% Events 
on Leg
Missed 
Events 
(Cir/Leg)
Energy 
(kWh)
% Energy 
on Leg
 Annual Cost 
@ $.12/kWh 
240 V Hot Tub Heater 6006 74 100% 0/0 29.9 99% $266
Leg 1 Refrigerator 181 103 105% 0/5 17.2 87% $153
Leg 1 Furnace Fan 232 256 102% 0/4 7.5 101% $66
Leg 2 Attic Fan 217 10 100% 0/0 7.3 97% $65
Leg 2 Crawl Space Fan 120 12 100% 0/0 4.9 96% $44
Leg 2 Instant Hot Water 950 274 100% 3/6 3.7 99% $33
240 V Coffee Maker 2091 287 103% 0/7 3.2 104% $29
240 V Hot Tub Blower 486 73 108% 0/3 2.5 109% $22
240 V Large Stove Burner 2841 154 102% 1/3 2.0 103% $17
240 V Oven 4371 28 98% 0/1 1.5 101% $13
240 V Convection/Microwave 1512 8 100% 0/0 0.9 95% $8
240 V Small Stove Burner 1397 118 104% 1/8 0.8 103% $7
Leg 1 Defroster 364 22 132% 0/3 0.6 190% $6
House 2 Summary
Energy 
(kWh)
% of 
Measured
 Annual Cost 
@ $.12/kWh 
Leg 1 Baseline 34.0 24% $303
Leg 1 Baseline + Isolated Appliances 79.1 55% $705
Leg 1 Total Measured 144.0 100% $1,283
Leg 2 Baseline 2.9 6% $26
Leg 2 Baseline + Isolated Appliances 39.3 81% $350
Leg 2 Total Measured 48.7 100% $434
House Baseline 36.9 19% $329
House Baseline + Isolated Appliances 127.8 66% $1,139
House Total Measured 192.7 100% $1,717
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